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USACE - Response to US Fish and Wildlife Service Mitigation Recommendations.

The Service anticipates that the Corps will give equal consideration to fish and wildlife resource
needs (as required by the Fish and Wildlife Coordination Act) along with other features of this
project.  If the Corps proceeds with the proposed project, in order to rectify and compensate for a
portion of the anticipated impact, the Natural Resource Agencies recommend that:

Recommendation No. 1.

The WRB project not proceed as formulated in the preferred alternative due to unmitigable
impacts to important fish and wildlife resources.  Other alternatives, such as desalinization, water
blending, and pumping to streams or deep well injection, instead of to Truscott Reservoir, should
be evaluated and incorporated into a limited project that meets the water requirements of the
basin.  Control of chlorides at all three areas (VII, VIII, and X) collectively should not be
pursued as proposed due to their anticipated significant contribution to impacts to:

A. The Wichita River aquatic community,
B. Lake Texoma, Lake Kemp, and Lake Diversion sport fisheries,
C. Dundee State Fish Hatchery, and
D. Migratory birds and other resources from possible selenium contamination at the

Truscott brine storage site.

USACE Response:  Do not concur.  There are potentially a few minor effects, but there are no
unmitigable impacts.  A total of 24 alternatives have been evaluated including those
recommended by the USFWS for transporting brines around Lakes Kemp and Diversion.  These
previously evaluated alternatives included components of deep-well injection and the
USFWS/TPWD concepts to pump brine from existing brine streams to fresh water streams
crossing private lands.  These alternatives were eliminated from further consideration.
Desalinization and blending were included as part of the formulation and economic evaluation
process.  The tentatively selected plan is Alternative 7a with chloride control at Areas VII, VIII,
and X and disposal at Truscott Lake.  The potential impacts associated with this plan are
addressed in the draft Supplement to the Final Environmental Statement for the Authorized Red
River Chloride Control Project, Wichita River portion only.  The impacts associated with
Alternative 7a do not warrant further reduction in plan components.

Recommendation No. 2.

The Corps should cooperate with the respective states and affected agencies to achieve
maximum control of man-made sources of brine.  This may allow the Corps to reduce control of
natural brines and still achieve most of the projected goals of the WRB and RRCC Projects.

USACE Response:  Concur.  While the Corps supports the control of man-made brines, those
efforts are already underway under state programs.  The Red River Authority reports that 87%



of all man-made brines have been stopped from entering the Wichita River.  Most man-made
brine contributions are non-point source contributions remaining from older oil and gas
production practices.  Control of the natural brine sources is more effective and predictable over
time.

Recommendation No. 3.

The Corps reconsider their preferred alternative and consider eliminating brine control at Area
VII or X, or reducing pumping and providing minimum flows at both sites.  The Service and
TPWD strongly recommend eliminating Area X because of its relatively high contribution to
selenium levels at Truscott Brine Reservoir.  Another alternative is to use deep injection at Areas
VII or X.  Brine could be returned or added to the Wichita River below Lake Diversion to avoid
impacts to the Red River and Lake Texoma.

USACE Response:  Do not concur.  The current study is a thorough reevaluation of
assumptions, methodology, and alternatives.  An array of 12 alternative ideas were proposed
and reviewed with the natural resources agencies in 1998 in the first month of the study.  That
array contained most of the variations suggested above, and the last of the results of the Corps
detailed studies were then coordinated with the natural resource agencies in the fall of 2001.

For the first time, the agencies indicated their inability to support chloride control measures as
formulated.  The agencies proposed an additional 12 alternatives that generally relate to the last
sentence of Recommendation No. 3.  The study schedule was delayed for 8 months while the
Corps evaluated the array of 12 USFWS/TPWD alternatives.  Although it was a limited
evaluation, the findings, when compared to the tentatively selected plan, indicated a reduction in
benefits and reduced levels of chloride control.  Also identified were a number of environmental
concerns, a number of issues that could preclude implementation under Texas State law, general
public disapproval (based on limited informal coordination), limited anticipated or negative
chloride control and environmental outputs, no anticipated local landowner support, and no
support from the chloride control project local sponsor, the Red River Authority.  For these
reasons, none of the USFWS/TPWD alternatives were evaluated further.

Although Recommendation No. 3 indicates that more alternatives should be considered, the
agencies justifications for additional evaluations are not scientifically supported.

It is the USACE’s opinion that selenium risks at Truscott Brine Disposal Reservoir are not
excessive though uncertainties are recognized.   A selenium monitoring plan, and a selenium
action plan have been developed to address the concerns.

Recommendation No. 4.

Additional pools be created or existing rook enhanced to partially mitigate for reduced flows and
provide refugia during droughts in portions of the South, Middle, and North Forks of the Wichita
River affected by the WRB project.  Salt cedar control also should be initiated to improve habitat
and flows in reaches affected by the WRB project.



USACE Response:  Do not concur.  The Corps’ conservative projection of project effects on
low flows for the North and Middle Forks (without consideration of future brush management
changes to stream flow) shows slightly less effect than those projected (and experienced) on the
South Fork below the Area VIII collection facility.  Since 1987 when Collection Area VIII began
pumping brine to Truscott Brine Reservoir, downstream flows have been monitored.  While a
period of 15-years of operation is unlikely to represent the full variation of conditions expected
in the project’s future, valuable and revealing information have been obtained concerning low
flows.  The most important finding has been that low flows on the South Fork have not been as
low as originally projected.  The contribution of relatively fresh ground water appears to have
caused flow conditions to be somewhat higher and more continuous.  While ground water
contributions may be expected to have similar effects below the collection areas on the North
and Middle Forks, the Corps is not relying on that assumption.  Similarly, the Corps is not
relying on the project implementation of brush management in the basin to increase watershed
runoff but does include those management efforts in the projection of future conditions whether
with- or without the implementation of chloride control.  Evaluation of the project and future
brush management indicate the percentage of zero flow days would only increase in the South
Fork of the Wichita River by 0.2%, the main stem of the Wichita River by less than 0.05%, and in
the North and Middle Forks of the Wichita River by 2.3%.  Overall, when the combined effects of
the brush management program and the WRCCP are considered, it is anticipated that there
would be little effect (adverse or beneficial) on the fish communities, including the hardy salt
tolerant species of greatest concern.

The potential loss of refugia for fish during times of drought is not anticipated to be a problem.
The greatest potential for adverse impacts of flow reduction on fish species in the river would be
isolation during extreme low flow or zero flow periods.  It is important to note that collections in
1998 (Gelwick et al. 2000) were made at the height of summer (August 1998), and is indicative
of such conditions.  Physical and chemical characteristics of the refugia pools located
throughout the basin in August 1998 indicate that salinity concentrations rarely exceeded 10,000
mg/l, pools were well oxygenated relative to their location in the basin, and pool characteristics
(percent canopy cover, dissolved oxygen, water temperature, etc.) were quite diverse.

Salt cedar control could potentially be made a part of the brush management plan, but would
probably not be successful unless it was accomplished within the entire basin.  Also, based on
the strong association of pupfish with salt cedar in the study by (Gelwick et. al. 2000) salt cedar
eradication could have adverse impacts on this species.  The Corps and the Red River Authority
have discussed additional studies for potential projects under the Corps environmental
restoration program.  Programs to supplement brush management efforts with salt-cedar
eradication and restoration of native vegetation components are being discussed.

Recommendation No. 5.

Habitat for salt tolerant species, such as pupfish, be replaced by building and maintaining
impoundments in the upper Wichita River watershed and stocked with pupfish.

USACE Response:  Partially concur.  Pupfish habitat has already been created with the project.
The Truscott Lake brine pool contains a large population of pupfish, along with mosquito fish



and killifish.  Pools associated with the collection facility at Area VIII and X also maintain
populations of this species.  The proposed Area VII collection facility would likewise be expected
to have this species.  There could be a point in the future when chloride concentrations at
Truscott Lake may exceed levels that pupfish can survive.  However, it is highly probable that
some areas within the lake (such as inlets for receiving flows) should remain conducive for this
species continued existence.

Recommendation No. 6.

To mitigate for the loss of flowing water habitat value, one or a combination of the following be
implemented:

A.  Eliminate Area VII or X and implement salt cedar control in addition to the proposed
upland brush control.  Brush control should be initiated and maintained at levels needed
to restore flows to pre-project levels.  If brush control is used to minimize low flows, it
must be maintained over time.  The Corps should budget for and commit to continuing
the brush control efforts if the State does not continue the program.  Brush control will be
required several times during the proposed life of the WRB Project.  The Service and
TPWD would like to see additional mitigation for reduction in flows and impacts to salt
tolerant fish that are not addressed through brush control.

B.  Water from brine sources be pumped into created stream channels or existing
intermittent stream channels to create perennial streams.  Water from brine sources could
be pumped into streams that enter the Wichita River below Lake Diversion or possibly
into the Pease River watershed.  This alternative could eliminate the need for Truscott
Brine Reservoir and the spray fields.  Another alternative could include continued
operation of Truscott with Area VIII alone (assuming selenium would not exceed
threshold levels) and pumping from one or both of the remaining brine sources to created
or existing intermittent stream channels.

C.  The Corps could purchase water rights and protect or restore flows in a watershed that
is approved by the Natural Resources Agencies.

USACE Response:  In general, see responses to Comment 3 which briefly address the
completed evaluations of various chloride control alternatives proposed by the Corps and
coordinated with the USFWS and TPWD in the fall of 1998, and address the USFWS/TPWD
alternatives proposed in the fall of 2001 and since evaluated by the Corps.  All of the suggested
items below have either been evaluated as chloride control features or combinations of features,
or were evaluated as part of the with- or without project conditions, or are not appropriate for
consideration.  No additional evaluation of chloride control components or combinations is
proposed.

A. The Corps supports the eradication of salt cedar and the brush management efforts of
Texas for their projected positive effects on water resources and the environment.  While the
potential positive changes that would result from reducing the current levels of these species is



recognized as beneficial within the Wichita River Basin Project Reevaluation and would
compliment the chloride control project, the planned chloride control implementation is not
dependant on these efforts.  The Corps environmental program (including ecosystem restoration)
is well suited to assist the State of Texas in both salt cedar eradication and brush management.
The Corps has discussed potential assistance with the Red River Authority under our
environmental program.  Concerning the management aspect of brush management, we concur
that once the cost of brush management has been expended the investment should be protected.
We assume that the State of Texas, who is proposing to fund 75% of the cost, will be like-minded.
The comment reference to “pre-project levels” related to flows is somewhat vague.  The
Service’s assessment of species population size and distribution variation within a 25% range (in
comment 11) is a more appropriate starting point and deals with biota and not flow.

B. See general comments above.  The additional alternatives recommended in the comment,
are generally identical to the 12 USFWS/TPWD alternatives proposed in the fall of 2001, which
have been evaluated and eliminated from further consideration.  Concerning acquisition of
water rights, the Corps finds no significant impact to flows (or biota) as related to
implementation of chloride control measures.  Stream flows in the upper Wichita River Basin are
not used for irrigation, nor are they projected to be used for irrigation.  Stream flows in the
lower basin are not impacted by the project.

C. See “water rights” in B above.

Recommendation No. 7.

Selenium concentrations at Truscott Brine Storage Reservoir be monitored throughout the life of
the WRB project, or until realistic projections of anticipated conditions indicate that selenium
concentrations will not exceed thresholds that would adversely affect wildlife resources.  (See
comments on the Selenium Monitoring Plan in Appendix E).

The Corps presently is evaluating alternative methods to reduce potential adverse effects to
wildlife resources from exposure to selenium and has proposed monitoring Se levels in the
water, sediment, and in fish and bird eggs at Truscott Reservoir.  However, the potential adverse
effects of the proposed action are long lasting and difficult to control or eliminate after they
develop.  Monitoring alone is not acceptable for such a serious potential problem.  The Service is
opposed to any implementation of the proposed WRB project until the Corps develops plans to
avoid or mitigate for adverse affects to wildlife resources exposed to Se concentrations due to
project operations (see previous comments on pages 18-21) and comments on the Se Action Plan
in Appendix E).  These plans should be approved by the Service and State resource agencies.

USACE Response:  Partially concur.  Both monitoring and a multi-agency process-based
action plan have been developed for implementation.  Accordingly, selenium monitoring is part
of the project Environmental Operating Plan (Appendix A).

If required, selection of appropriate corrective measures for avoiding Se-related impacts on
breeding birds at Truscott Brine Lake would be dependent upon a combination of a wide range



of environmental conditions that determine biological response to Se in the environment.
Potential combinations of these factors over the life of the project are virtually limitless and
impossible to predict.  Many of these factors are discussed in Section 4 of the proposed selenium
action plan (Appendix A) and have been thoroughly discussed with the Service during project
coordination.  Selection of a single remedial measure applicable to all future conditions is not
possible, would be counterproductive at this stage of project development, and would be largely
indefensible.  A process-based action plan based on careful monitoring, observed conditions,
application of changing science and technology, and multi-agency input is a more appropriate
means of addressing these future conditions, should they occur.

Recommendation No. 8.

Measures to avoid the take of migratory birds be implemented when monitoring indicates that Se
concentrations are approaching the reproductive impairment threshold.  To this end, a plan
should be prepared that details the measures to be used and their application at Truscott Brine
Storage Reservoir and other parts of the WRB project.  This plan should be included in the final
Supplemental Environmental Impact Statement.  Such action will be entirely the responsibility of
the Corps.  The proposed Selenium Action Plan (Appendix E) is a good start, but is not what the
Natural Resource Agencies consider an action plan (see additional comments in Appendix E).
Additional compensation and permits (in compliance with the Migratory Bird Treaty Act) for the
loss of migratory birds and other resources may be required.

USACE Response:  Partially concur.  The USACE agrees that a plan is needed to provide for
monitoring and response to avoid the take of migratory birds, if required.  Accordingly, a draft
Selenium Action Plan has been developed and is included in Appendix A.  The plan provides for
multi-agency input into monitoring and selection of appropriate measures to avoid the take of
migratory birds, if required.  The USACE is convinced that this is the most appropriate science-
based and defensible means of addressing these concerns.

Recommendation No. 9.

Lands be managed to replace those terrestrial habitats lost due to implementation of the Corps
preferred alternative.  For Alternative 3 (7a) in the Corps system), this would consist of 4,081 ha
(10,083 acres) at the Crowell mitigation site or other areas approved by the Natural Resource
Agencies for impacts from construction and operation of Truscott Reservoir and pipeline rights-
of-way.  A management plan should be developed by the Corps and approved by the Service and
TPWD.

USACE Response:  Concur.  Approximately 12,000 acres of lands at the Crowell Brine Lake
would be dedicated to wildlife mitigation for losses associated with completion of the WRCCP.
These lands are currently being managed by the Truscott Lake Project Office and are being
developed and managed in accordance with the management plan developed for inclusion as
Appendix D to the Master Plan for the project.



Recommendation No. 10.

The fish community structure of the Wichita and Red Rivers, focusing particularly on endemic
species, be routinely monitored to determine its status until such monitoring surveys indicate that
fish populations will remain secure with the WRB project.  If population sizes or distributions
following completion of the WRB project are reduced by 25% or greater, the Corps should
prepare and implement a “conservation plan” designed to ensure the long-term survival of the
affected species.  At a minimum, an outline of such a “conservation plan” should be included in
the final Supplemental EIS.

USACE Response:  Concur.  This would be accomplished as part of the Environmental
Operation Plan (EOP) for the project, which is contained in Appendix A of the draft SFES.

Recommendation No. 11.

The Corps attempt to compensate for any loss of striped bass and other sport fish production at
the Dundee State Fish Hatchery by funding renovations of the hatchery water supply intakes and
installing a pump back system to return hatchery outflows to Lake Diversion.

USACE Response:  Do not concur.   It is unclear how the proposed project would adversely
impact fish production at the Dundee State Fish Hatchery and justify expenditure of Federal
funds for renovation of replacement of the facility.  The USACE cannot envision how the project
would significantly affect Dundee Hatchery operations owing to impacts from water availability,
water quality, or other project-related impacts.  The USACE has proposed habitat improvements
in Lake Kemp to partially mitigate for seasonal changes in pool elevation.

The impacts of the project on spawning in Lakes Kemp Kemp and Diversion have been fully
addressed in Section IV (3) of the draft SFES for the project.  Table 4-13 of the draft SFES shows
that fluctuations in the reservoir’s elevation during the spawning season were predicted to be
quite similar with the No Action Plan (no chloride control project) and the proposed plan (-3.18
to + 2.79 feet vs. –4.57 to +9.35 feet) These data suggest that during the spawning season,
elevations remain relatively stable and spawning would not be affected by the WRCCP.  Studies
conducted by the TPWD indicate that habitat for successful recruitment is extremely limited at
Lake Kemp (TPWD, 1996).  When the reservoir is full (elevation 1144 feet NGVD or higher),
most of the desired habitat is provided by submerged terrestrial vegetation (21.4% of the 21.6%
provided by the two habitats).  However, the pool elevation has only to drop a foot or two and
submerged terrestrial vegetation is no longer available for fish to use.  Presently sport fish
recruitment in Lake Kemp is adversely affected by the lack of desired littoral zone habitat and
this condition would continue with implementation of the WRCCP.  Our analysis does show that
pool fluctuations would be greater with the project after the spawning season than currently
exists.  Consequently, it is proposed that this impact be mitigated by providing and/or replacing
suitable habitat such as brush rows within selected coves utilized for spawning.



Recommendation No. 12.

A mitigation fund to be established to pay for future mitigation projects.

USACE Response:  While no future mitigation efforts are expected, project-monitoring needs
are expected to change over time in response to data trends.  Monitoring at some locations or of
some parameters may change.  Monitoring and action plan efforts would be adaptive
management processes.  The Federal budget cycle would potentially delay adaptive management
for the duration of the 2-year out-year cycle of budget preparation.  An adaptive management
fund would potentially eliminate that 2-year delay by providing a fund with which to implement
timely monitoring additions or action plan startup until the normal budget cycle could be
utilized.  The concept of an adaptive management fund for the Wichita River Basin Project will
be investigated.

Recommendation No. 13.

Appropriate measures and best management practices be employed during WRB Project
construction to minimize impacts due to construction of pumping stations and placement of
pipelines.

USACE Response:  Concur.  Best Management Practices would be implemented during
construction of the remaining Wichita River Basin features.

Recommendation No. 14.

The Corps monitor and mitigate for the effects of the proposed WRB Project on productivity in
the Red River, Lake Texoma, Wichita River, Lake Kemp, and Lake Diversion where reductions
in chloride levels are predicted.

The predicted losses to the fishery are cumulative over the life of the WRB Project and are
significant.  In-kind mitigation for these losses is not possible.  The Corps is claiming benefits
from the reduced salinities all the way to Shreveport, Louisiana, but is not factoring in the
impacts to fish and wildlife resources and costs within this same area.  The Corps has not
proposed to avoid or mitigate for these adverse effects to the fishery and claims the effects are
insignificant.  It is disturbing that the Corps would fund studies that predict impacts to an
important fishery and then refuse to alter the WRB Project to avoid those impacts or agree to
provide any mitigation or compensation for impacts to the States’ resources.  The Corps does not
own the fisheries resources that would be impacted.  The fish are State resources and the states
should determine if the losses are significant.  The ODWC position has not changed since the
RRCC Project, and they do not support any reduction in salinities at lake Texoma (see the
ODWC letter in Appendix A).  The Corps’ failure to act on information provided from studies
that they have funded or conducted brings up serious questions about intentions to avoid or



mitigate for adverse effects to natural resources (such as Se accumulations) during the life of the
proposed WRB Project.

USACE Response:  Generally do not concur with the exception of recommendations for Lake
Kemp.  Monitoring at Lake Kemp has been included in the EOP for the project (Appendix A).
Mitigation (via installation of additional brush habitat) for impacts associated with lake level
fluctuations at Lake Kemp is proposed by the USACE.

It is assumed that “predicted losses to the fishery” referenced in this recommendation refer to
turbidity-related impacts, particularly at Lake Texoma and portions of the Red River above the
lake.  The potential for these impacts and scientific studies used to form conclusions in the
USACE’s analysis of this issue are thoroughly discussed in Section 4 of the SFES.  In summary,
analysis of this issue using the most recent, site-specific studies indicate an extremely minimal (if
even measurable using scientific equipment) change in turbidity in Lake Texoma and the Red
River above the reservoir with implementation of the proposed project.  Accordingly, no
turbidity-induced losses to the fishery are anticipated and no mitigation is required.

The “studies” referenced in this recommendation and in the ODWC letter was an early study
(Gade et al. 1992) conducted using limited data for the entire Red River Chloride Control
Project (RRCCP).  Extrapolated values from the scientific literature and a lack of site-specific
settling data were cited as shortcomings of this study by the Lake Texoma Workgroup (which
included the USFWS, ODWC, and TPWD) during the RRCCP Environmental Issue Resolution
Process.  Because of these shortcomings, and at the recommendation of this workgroup, the
Tulsa District funded, at considerable Federal expense, a site-specific settling study using actual
Lake Texoma waters.  As they represent the most recent and site-specific analysis of this issue,
results of this study form the basis for the USACE’s analysis of the turbidity issue at Lake
Texoma.  Also at the request of the USFWS and ODWC, the Tulsa District spent considerable
time and effort applying results of these studies to Lake Texoma dissolved solids reductions
anticipated with the proposed plan for chloride control in the Wichita River Basin to support
preparation of the USFWS Coordination Act Report (CAR).  Written evaluations of results of
these analyses were provided to these agencies as the USFWS CAR was being prepared for the
project.  Despite these efforts, this recommendation seems to be based on earlier analyses and
does not appear to include or consider results of the most recent site-specific studies requested
by these resource agencies.

Based on the USACE’s analyses of all information to date, the considerable Federal expense of
monitoring and evaluating mitigation measures, as provided in this recommendation, are not
justifiable.

Recommendation No. 15.

Several studies be conducted prior to construction to determine the full environmental impacts of
the WRB project.  These studies should, at a minimum, include:



A.  Faunal survey of saline seeps and springs, focusing on the identification of any
unique spring inhabitants (information on fish, reptiles and amphibians, and aquatic
invertebrates, including mollusks, in the affected tributaries and Wichita River mainstem
would be valuable but not essential).  Although the habitat characteristics suitable for
Hemigrapsus estellinensis may not be present at any of the other springs, there may be
other rare, unique, or unrecorded species which inhabit these areas.  Strong evidence
indicates that the RRCC Project has caused the extinction of two spring inhabitants and
the Service believes that thorough searches of the remaining seeps and springs should be
conducted to prevent the occurrence of such an event elsewhere.

B.  Monitoring of nutrients and pesticides in the irrigation return water, Wichita River
and Red River.

C.  In stream flows study to more fully evaluate the impact of reduced flows on aquatic
organisms and riparian habitat, with emphasis on the upper Wichita River.  Where
possible, the study should determine impacts of extended low flow conditions on the
distribution and abundance of aquatic organisms and vegetation encroachment in the
channel.

D.  Monitoring of salinity, turbidity, and productivity at Lake Texoma.

E.  Siltation and water storage capacity study at Lake Kemp and Lake Diversion for the
life of the WRB Project.  The study would estimate a time frame for secure water
supplies for the Dundee State Fish Hatchery.

USACE Response:  Partially concur.  Monitoring for recommendations (A-C) have been
included in the EOP for the project, which is contained in Appendix A of the DSFES.  However,
special studies for recommendations D and E are not required.

The impacts associated with turbidity at Lake Texoma are fully described and addressed in
Section 4 of DSFES.  Turbidity-induced decreases in reservoir primary productivity, associated
impacts on the lake fishery, reduced aesthetics, impaired recreational value, or other turbidity-
related impacts would not be expected to occur with project implementation at Lake Texoma.
Consequently expenditure of Federal funds for additional monitoring of salinity, turbidity, and
productivity at Lake Texoma are not warranted.

The USACE has investigated the concerns with future storage capacity at Lake Kemp and
Diversion and current estimates indicate that sufficient storage would be available at 100 years
into project life to sustain the projected irrigation water use.   Lake Kemp was originally
constructed in 1924 by the City of Wichita Falls and Wichita County Water Improvement
District.  Lake Kemp was redesigned, with COE involvement, in the 1960’s.  The goal of the
redesign and reconstruction was to add additional flood control storage.  Loss of storage to
sedimentation was taken into account during the design effort.  Lake Kemp was designed with
additional flood storage so the conservation pool could be raised at regular intervals throughout



the life of the project to regain storage lost to sedimentation.  Pool rises were planned for 2008,
2028, 2048, and 2068 with the maximum conservation pool at elevation 1150.

The original design projected sediment loss equally throughout the conservation and flood pool.
Subsequent sedimentation surveys indicate that the majority of sediment has been deposited in
the conservation pool with limited loss of storage in the flood pool.  Recent partial sedimentation
surveys, using improved technology and methods, indicate that storage loss at Lake Kemp is not
as dramatic as originally estimated.

Using recent partial sedimentation data and projected storage loss estimates, Lake Kemp
capacity was estimated for 50 and 100 years into project life starting in 2005.  An annual
storage loss of 1451 acre-feet was used.  Conservation storage at 50 years at elevation 1148 was
estimated to be 261,000.  Conservation storage at elevation 1150 at 100 years was estimated to
be 223,000 acre-feet.  Current conservation storage is estimated to be 263,000 acre-feet.

A computer routing program was developed to simulate existing conditions and future conditions
after project completion.  The computer routing program was designed to route monthly
historical inflows, evaporation, and precipitation through Lake Kemp.  The period of record
used was WY 1949 to CY 2000.  Monthly releases were based on the existing and projected
water usage listed in Table 1.  The program assumed that the top of conservation pool was
elevation 1148 at 50 years and elevation 1150 at 100 years and all storage one foot above the
top of the conservation pool was floodwater and immediately released.  The program also
assumed brush control implementation in 50% of the basin above Lake Kemp and below the
collection areas.

Table 1
Existing and Projected Water Usage in Lake Kemp

Existing
Water Usage

Acre Feet/Year

Projected
Water Usage

Acre Feet/Year
Irrigation 80,000 120,000
Municipal 0 11,222
Industrial 10,000 20,000
Recreation 5,850 5,850
TPWD Hatchery 2,200 2,200

The Wichita County Water Improvement District was required by Texas Senate Bill 1 to develop
and implement a drought contingency plan for Lake Kemp in CY2000.  The drought contingency
plan created action levels that required reductions in water usage at specific elevations.  The
drought contingency requirements are listed in Table 2.  The drought contingency water use
requirements were installed in the routing program.  Drought contingency action levels for 50
and 100 years into project life were chosen based on storage volumes similar to original storage
volumes set by the CY2000 Drought Contingency Plan.  The drought contingency action levels
for 50 and 100 years are listed in Table 3.



Table 2
Drought Contingency Water Usage Assumptions

Level I Level II Level III Level IV

Irrigation 100% 50% 25% 0%
Municipal 100% 100% 100% 100%
Industrial 100% 100% 100% 100%
Recreation 100% 0% 0% 0%
TPWD Hatchery 100% 0% 0% 0%

Table 3
Drought Contingency Action Levels

Conservation
Pool, Top

Level I Level II Level III Level IV

50 Years 1148 1148-1130 1130-1122 1122-1117 1117 & Below
100Years 1150 1150-1133 1133-1125 1125-1120 1120 & Below

The routing program output was sorted and durations were developed for critical elevations.
Duration data for existing, existing with brush control, selected plan with brush control, and
selected plan with brush control at 50 and 100 years into project life are listed in Table 4.

The routing program output indicates that sufficient storage will be available at 100 years into
project life to sustain the projected irrigation water use.  Only slight changes in the percent of
time drought contingency action levels will be equaled or exceeded are seen at 50 and 100 years.
With the top of conservation pool at it current level, elevation 1123 will be equaled or exceeded
85.2 to 88.3% of the time with the selected plan with 50% brush control.  The corresponding
drought contingency Level II elevation at 100 years, elevation 1133, will be equaled or exceeded
85.7 to 88.0% of the time.

Table 4
Lake Kemp Elevation Duration Data

Percent of Time Equaled or ExceededExisting Drought
Action Level Elevations 1109 1114 1123* 1144**
Existing Conditions 100% 100% 100% 29.3%
Existing Conditions w/
50% Brush Control -27.6%

100% 100% 100% 31.4%

Existing Conditions w/
50% Brush Control – 38.9%

100% 100% 100% 33.3%

Selected Plan w/50% Basin
Brush Control 27.6%

100% 99.3% 85.2% 13.2%

Selected Plan w/50% Basin
Brush Control 38.9%

100% 99.7% 88.3% 14.3%



Percent of Time Equaled or Exceeded
50 Drought Year Action
Level Elevations

1117 1122 1130* 1148**

Selected Plan w/50% Basin
Brush Control 27.6%

100% 98.9% 85.4% 13.2%

Selected Plan w/50% Basin
Brush Control 38.9%

100% 99.7% 88.0% 14.5%

Percent of Time Equaled or Exceeded
100 Drought Year Action
Level Elevations

1120 1125 1133* 1150**

Selected Plan w/50% Basin
Brush Control 27.6%

100% 98.2% 85.7% 14.5%

Selected Plan w/50% Basin
Brush Control 38.9%

100% 98.4% 88.0% 14.6%

*Level II, 50% irrigation, 0% TPWD
**Top of conservation pool




























































































































































































































































































































































































































































